AI«P OpaHo, 2x, 3Xx unn 4x KaHanbHbIN TEPMOPETrYIIATOP
N C NporpaMmmMmpyemMomn NorMkon paboTbl NCNOSNTHUTESbHbLIX YCTPOWCTB

WPT - 4K

Ipucop MPT - 4K npennasnauen qis usMepenus U HOMIEPKAHKS B 3aIaHHBIX HpeeTaX TeMIEpaTypbl B PasIMUHbIX
YCTPOHCTBAaX KIMMATKOHTPOJIS, @ TAIOKE B APYTHX TEXHOJIOTHYECKUX Iponeccax . KaHaibl perynnpoBaHus MOTYT ObITh HE3aBUCHUMBI C
YeTBHIPHMS IaTYNKAMU YETHIPbMS HCIIOJTHUTEIIBHBIMH PEJie, a TAKKe BO3MOXKHBI pa3JIMYHbIe KOH(QHUTYpalUH 3a/laBaeMble OTpeOHTeIeM
TIOJT €r0 KOHKPETHBIE 3a1a4i. Hanprumep, 0HO pesie Ha OJJMH WM JJBa MJIM TPH HJIM YeThIPE JaTYHKa, J[Ba pejie 10 OAHOMY HIIH IO J1Ba
JlaT4rKa, TPU pelie N3 KOTOPBIX /IBa [10 OJJHOMY JATUUKY M TPEThE C ABYyMs JIATYMKAMM, OJIMH JATUUK HA OJIHO, JIBA, TP WJIM YETBIPE peiie
U TakK Jiajiee B 3aBUCHMOCTH OT IIOTPEOHOCTH.

[Tpu nprcBOGHNH HECKOJIBKUX AaTYUKOB OJJHOMY peJjie JIOTMKa paboThl TAKOBA, YTO HArpy3Ka BHIKIFOYACTCS KOT/A TPOMCXOAUT 3aIpeT
Ha BKJIFOYEHUE XOTs ObI OT OQHOI'0 JaT4YHKa. Bo3MoxHBI BapUaAHThBI IPUCBOCHUA OJHOIO JaTYUKAa HECKOJIBKHUM PEJIC IIPU 3TOM OAHU U3 HUX
MOTYT paboTaTh Ha HarpeB APYTHE HA OXJIaXACHUE. B KauecTBe JaTYMKOB TEMIEpaTyphl HCTIONB3YIOTCA I poBsie naTyuku DS18B20
UMEIOIIHE HACHTU()HUKAIMOHHBIC KOJBI OTIO3HABAHUS M KOTOPBIE MOXKHO TIOJKITIOYATh TapaJUICJIbHO HA OJHOIPOBOJHON JIMHHH CBSI3H.

TexHu4eckne xapakTepUCTUKM

1. Konmn4ecTBO KaHATIOB U3MEPEHUS M PETYIIUPOBAHUST ..eeuvveeuveereernreeueenereenurensneeseenssesnseessesseesssesnseesneens ot lro o 4x..
2. lnamna3oH U3MEPSEMON U PETYTHPYEMON TEMITEPATYPBI ...veervveerrerrreareenireeseesseesseenseesseesaesnseses or -55,0 10 99,9°C.
3. I'mcrepesuc JTF000# HEOOXOIMMBIHA
(BBIKITIOUAETCA TIO TIPEBBIMICHAUIO 3aJaHHOM, BKITFOUaeTCs 3aJaHHas MAHYC THCTEPE3UL).
4. JINCKPETHOCTD YCTAHOBKH TEMIIEPATYPBI ...veeuvreeuvtenieeauteenstenuteestseeuteensaeenseeseessseesseesaseesssessseenssesnseesseesnseesseesasens 0,1°C.
5. T1OrpeIHOCTD UBMEPEHUS TEMIIEPATYPBL «..ceuvvteureensrerureenureateessreeseesseeeteesseessteesssesnseessseaseesseeenseesssesnseesssessseenn 0,1°C.
6. HanpspkeHUE MUTAHUS U TTOTPCOISICMAST MOIITHOCTD .....vvevveerereeenresseeneesseensesseessenseensenns 220 Bosbt 3 Bt (+10%, -15%).
7. KommyTupyembiid TOK pu HAPsHKCHUN 250 BOTBT M COS F=1 ..ooiiiiiiiiiiiciciceeccee e 10 A.
8. Temrieparypa cpeabl OKPYKAIOIMICH TPHOOP ...ocvvenenennne .. oT+5 10 +50°C.
9. JInHa IPOBOAOB COCAUHSIOMINX TMTPHOOP C TATTHIKAMEI ....euveeueeeienierteentesseenseaseanteessenseeseenseeneesseeneesseensesseensesseensesneens 2M

(Tpu HEOOXOMMOCTH COSANHSIOMINE TIPOBO/Ia MOKHO VIUTHHHUTE 10 HEOOXOANMOW BETMIMHBI BUTON TIAPOH,
HAa METPOJIOTUICCKHIE XapaKTePUCTUKU IMPUOOpPa 3TO HUKAK HE MOBIIHSICT).
10. Kpermienue nmpudopa Ha DIN PeHKY ....c.coevvveeeeenieicieieriesiesieene 3aHUMAET MECTO SKBUBAJIEHTHOE 3M TOKOBBIM aBTOMATaM.

NHCTPYKUWA MO SKCIMIYATALNA

CMOHTHPOBaTH ITPUOOP COMIACHO NPUJIAraeMOH MOHTaXKHOM CXEMBI HJIH MO CXeMe ISl KOHKPETHOT'O CITydast IPUMEHEHHS .
[opmare nuranue Ha npubop. Ha HmkHeM uHaANKaTOpe nosiButcs coodienne dAt , mpudop rotoB K NporpaMMUpPOBaHUIO KOHGUTYpALHH.
[Tpubop conep XUT JBa MHAUKATOPA, BEPXHUH MOKA3bIBACT TEMIIEPATYPy AaTUMKA MOl HOMEPOM OJIMH U TPH, a HIDKHUI TeMIIepaTypy
JIaTYMKOB I10]] HOMEpaMH JBa U ueTsbipe. Ha manenu takxke pacroioKeHbl TPU KHOMKU YIIPABICHHUS:

- BXOJl B MEHIO U TTOJITBEPIKICHHE;

g - W3MEHEHHe HU(PHI B pa3psisie ¥ BXOA B 3HAUCHHUE BHIOPAHHOTO MapaMeTpa;

E - BBIOOp pa3psaa;

[Nepeximtouarh MoKa3aHUs HHAXKATOPOB C TIOKA3aHUI IEPBOrO U BTOPOT'O AATYMKOB HA MOKa3aHHS TPETHEro U YETBEPTOTO (2 TaKiKe
Ha00O0POT C TPETHETO U YETBEPTOTO HAa HEPBBIM M BTOPOW) MOJKHO Ha)KaTHEM KHOIIKH g , IPY ATOM Ha IIOKa3aHUAX TPETHEro U
YeTBEPTOro JaTYNKOB IPHCYTCTBYET Oeryiias TeHb.

Jliist mporpaMmMupoBaHust KOH(GUrypanuu cucreMbl B mapameTp dAt , Heo6X0MMO BBECTH KOJMYECTBO IPUMEHAEMBIX B CHCTEME
JaTYUKOB (OT OZHOTO A0 4eThIpex). i1 3Toro HeoOXOAUMO HaXKaTh KHOIIKY g ¥ HOKMMas ee IIOBTOPHO BHECTH YUCIIO
COOTBETCTBYIOLIEE KOJIMYESCTBY IIPUMEHIEMbIX JaTYMKOB. 3aTeM MOATBEPANTD 3aJaHHOE HAXKaTHEM KHOIIKH . ITocne aToro
MIPOUCXOAUT OTIO3HABAHME AATYMKOB M HA HHIMKATOPaX OTOOpakaeTcs UX TeMIepaTypa.

[TockonbKy M3Ha4YaIbHO WHIMBHYAIbHBIM KO 1aTYMKa HEU3BECTEH TO IIPOrpaMMa pacipeiessieT HHIMKAIUIO TEMITEpaTypsl 110 Mepe
BO3pacTaHMs YMCIIa KOA JaTYMKa. DTO 3HAYUT YTO, €CIIU YCIOBHO IPHUCBOUTH KOHKPETHBIM JaTdikaM HoMepa 1,2, 3, 1 4, To BO3MOXKHBI
pas3yinuHble KOMOMHALMK MHIMKALUK TEMIIepaTypbl 9THX JaT4uKoB. Harpumep nardmk moj ycJioBHBIM HOMEpoM 4 OyaeT 0ToOpaxarbest
Ha MEPBOM MHAUKATOPE MU TaK JaJIcC. Ecmu CUTyalusa HE KpUTUYHAasA, TO MOKHO BC€ TaK U OCTaBUTh YCIIOBHO IIOMEHAB HOMEPA JAaTYNKOB.
Ecnu cutyanus KpuTHYHAS, TO €CTh BO3MOXKHOCTD IIePeTacoBaTh HHAUKALNIO TEMIIEPATyphl TaTYMKOB B HEOOXOANMOM ITOPSIIIKE.

Ji1st 3T0TO HEOOXOIMMO IKCTIEPUMEHTANIBHO OTPEAECITUTh Ha KAKOM MHANKATOPE KAKOHM JATYNK WHANIMPYETCS U YCIOBHO MPUCBOUTH
emy Homep 1, 2, 3, u 4. Jlasiee HasKuMast OCIIEI0BATENEHO KHOIIKY Haiitu mapametp CHd u moarBepauth ero Haxas
[NosiBUTCA YHMCIIO ¢ HylleM BO BTOpoM paspsazne. CrapuieMy paspsily COOTBETCTBYET YCIOBHBIH HOMEp JaTyrKa, a MIIAJIIeMy HOMEp
nHAUKaTopa. Jlanee MaHUITyTHAPYs KHOITKAaMH E u E] BBICTaBJISIIOTCS HeoOXomMble koMOmHarmn. Hampumep, 401 xomOmHaIms
COOTBETCTBYET TOMY, YTO HIEPE ITHUM TeMIlepaTypa HHIULUPYyeMas Ha 4eTBEPTOM UHMKATOpe OyAeT HHANLMPOBATHCS Ha TIEPBOM.
[Mocne Toro kak HeoOxoaMMast KOMOMHALYSI BEICTaBICHA HEOOXOMMO MOITBEPIUTH HAXKaB KHOIIKY . Ilocne aroro cucrema
TIEPEXOJIUT B PEKUM MHJIUKALIUK TeMIleparypbl. YToOBI clieniaTh epeTacoBKy OCTaIbHBIX JJaTYUKOB BBIIICOMHCAHHYIO OTEPALHIO
ClIe[lyeT IOBTOPHTb.

[Tocie 3aanus 3HAYCHHI KAaKOTO JIMOO U3 MapaMeTpoB HEOOXOAMMO UX MOATBEPIKAATh HAKATHEM KHOIKU . Iocne atoro
3a/IaHHBIC 3HAYCHHS COXPAHSIOTCS B SHEPrOHE3aBUCHMOH NaMATH. Ecin He moATBepkIaTh cucTeMa nepexoaur yepes 10 cexyHn B
OCHOBHOM PEKHM C COXPaHCHUEM MPEABIAYIHX 3HAYCHHUIL.

Cucrema CozlepXKHUT JIBa MEHIO, OCHOBHOE M cepBHCHOE. 151 BX0oJa B CEPBHCHOE MEHIO HEOOXOANMO HaXaTh KHOIIKY E] , BHECTH
B JIBa CTApIUIMX paspsija 9ucio 31 v HoATBEpIUTh HaXKaB KHOIKY . Jln1st BBIXO/1a M3 CEPBHCHOTO MEHIO HEOOXOMMO U3MEHUTH
yucnno 31 Ha ipyroe WM CHATH ITUTAaHKUE C PpUOopa, a 3aTeM CHOBA I10JIaTh.



OCHOBHOE MEHIO COJICPXKHT CIEAYIONINE TTapaMeTPHI:

YCt. - ycranoBka Temneparypsl 1t pabotsl pesie K1. O BKIFOYEHHOM COCTOSTHHHM 9TOTO Pejie CHTHAIN3UPYET MUTAIOIIAs TOYKa B
MIIa/IIeM pa3psiie BEPXHEro HHIANKATOPA;

YCI. - ructepesuc st perne K1. C nmomorpio rucrepesnca MOXXHO CJIe1arTh 4TOOBI pPeie BKII0YAIOCh U BBIKIIIOYAIOCH TIPH PA3HBIX
Temneparypax. Yucio TucTepesnca BEIYUTACTCS OT 3aJaHHOH Temreparypsl. Hanpumep, 3axana temneparypa 38,5 C , a
rucrepesuc 5,5 C. B citydae eciu pene paboTaeT Ha HarpeB BKIIIOYAThCs OyAeT mpu TeMueparype 32,9 C, a BBIKIIIOYAThCs
npu 38,6 C. Eciu pene paboTaeT B pexxuMe OXJIaKIeHus To pu Temneparype 32,9 C Oyaer BbIKIoUaThes, a mpu 38,6 C
BKJTIOUAThCS;

Y.Ct - ycranoBka temrieparypsl st pabotsl perie K2, O BKIIFOYEHHOM COCTOSIHMH DTOTO Pejie CUTHATM3UPYET MUTAIOIIasi TOYKA B
CTapIIeM pa3psiie BEpXHETO HHIUKATOPa;

Y.CT - rucrepesuc mus pene K2;

YCt. - Ha HM:KHEM HHJIMKATOPe - YCTaHOBKA TeMIeparypsl st pabotsl peie K3. O BKIIOYEHHOM COCTOSIHUU 9TOTO Pelie CUIHAIN3UPYEeT
MUTAIOIIast TOYKa B MITAIIIEM pa3ps/ae HIKHETO HHIUKATOPA;

YCI. - na HM:KkHeM HHIUKaTOpe - ructepesuc uis pene K3;

Y.Ct - Ha HUIKHEM HMHIMKATOPE - yCTaHOBKA TeMIepaTypsl Uit paboTsl pesie K4. O BKIIIOYEHHOM COCTOSIHUH ATOTO pelie CUTHAU3HPYET
MHTAIOMIast TOYKa B CTapIIeM pa3psijie HIDKHETO HHANKATOPA;

Y.CI'- Ha Hu:xkHeM HHIUKATOpe -rucTepesuc s pene K4;

CepBHCHOE MEHIO COICPKUT CIICAYIOLIHNE TapaMeTPhI:

OFS. - napamerp B KOTOPOM IIPH HEOOXOAUMOCTH MOYKHO ITPOU3BECTH KOPPEKIIHIO MTOKAa3aHUH MIEPBOro Jarduka. B 3HaucHue napamerpa
MOYKHO BHeCTH 4rcio oT -0,9 10 +0,9 koTopoe Oyer 3areM BBIYUTAThCS WIM CyMMHPOBAThCS CO 3HAYCHHEM KOTOPOE BbIIAET
JTATYHK.

O.FS - koppekius mokazaHuii BTOPOTo JaTIUKa, €CITH 93TO HEOOXOIUMO.

HPP. - npu noarBep:kicHUH JaHHOTO TIApaMeTpa KHOTIKOM g MOYKHO DTOM K€ KHOIIKOM M3MEHNTh JOTHKY pabotsl pene K1 ¢ Harpesa
Ha oxaaxaenue u Haooopor. HOt - narpes, CLd - oxnaxnenue. Boibpannoe noarsepauts Haxas KHOnky (WY .

H.PP - Be100p Harpes wim oxnaxkaceHue uist pene K2.

YdP. - mapamerp B KOTOPOM MOKHO Jisi pabOThl KOHKPETHOTO pelie (B JaHHOM cirydae /st ynoocrea K1) mpucBonts 3HaucHust
KOHKpETHOTO fardrka. C IOMOIIBO 3TOH (PyHKIIMK BO3MOKHO CO3[JaHHE Pa3iIHYHBIX KOH(UTrypanuii cuctembl. Harpumep,
HECKOJIBKHM PEJIC PUCBOUTD 3HAUCHHSI OJJHOTO MJIM HECKOJIBKHUX JATYUKOB M HAOOOPOT OIHOMY MIJIM HECKOJIIBKUM JaTYHKaAM
MIPUCBOUTD OHO HJIM HECKOJIBKO peite. [Ipu Bxo/ie B 3HAYEHHUE MTapaMeTpa IMOSBISIETCS YUCIIO C HyJIEM C 3aISITOM [0 CPEHE.

B crapuiem paspsize HoOMep AaT4nKa, B MJIa IIIeM pa3psiic HOMEp pesie KOTOPOMY IPUCBAWBACTCSI 3HAYCHUE STOTO JaTYHKA.

Y.dP - mapameTp B KOTOPOM MOKHO JTs1 pabOThI KOHKPETHOTO perie (B JaHHOM ciiydae st ynooctsa K2) mprcBouTs 3HaueHUS
KOHKPETHOTO JaTYHKa.

OFS. - Ha HM:KHEM UHIUKATOPE - KOPPEKIHS MOKa3aHUU TPETHErO JATYUKA, ECIIH ITO HEOOXOAUMO.

O.FS - Ha HM:KHeM MHAMKATOPE - KOPPEKIHsI [TOKa3aHUI YETBEPTOro JAaT4HKa, €CIIU 3TO HEOOXOIMMO.

HPP. - na HmkHEM HHIMKaTOpe - BEIOOP HarpeB WM oxJaxaeHue 1 pere K3.

H.PP - Ha HuskHeM MHAMKATOpeE - BEIOOp HArpeB WK oxyiaxaenue 1is pere K4.

YdP. - Ha HMKHEM WHIHKATOPE - TapaMeTp B KOTOPOM MOXKHO JiIsl pabOThl KOHKPETHOTO petie (B TaHHOM ciydae st ynooctsa K3)
NPUCBOUTE 3HAYCHUSI KOHKPETHOTO JIaTUHKA.

Y.dP - Ha HI:KHeM MHAMKATOPE - IIapaMeTP B KOTOPOM MOKHO JJTsi pabOThl KOHKPETHOTO pelie (B JaHHOM citydae /uist ynoocrea K4)
[IPUCBOMTD 3HAYCHHSI KOHKPETHOTO JAaTYNKA.

dAt - napamerp B KOTOPBIHi BHOCHUTCS KOJMYECTBO AaTYUKOB B CHCTEME.

CHd - mapameTp B KOTOPOM MOXKHO IIPOHM3BOUTH IEPETACOBKY MOKA3aHUI KOHKPETHBIHM JaTYMK HA KOHKPETHBINA HHUKATOP IIPH
CO3/IaHMH HAYaIIbHOU KOH(PUTYpAIMK CHCTEMBI (OIIHCAHO BBIIIIE).

OIY - npu noATBEP)KACHUHU JAHHOTO [TapaMeTpa MPOUCXOAUT OOHYJICHHE BCEX IapaMeTpoB IPpUOOpa U IMOCIIE 3TOr0 MOXKHO CO3/1aBaTh
JIPYTYH0 KOH(DUTYPALIUIO CHCTEMBI.

Ipu pobieMax B JIMHUU CBSI3H PUOOP-AaT4rKe (0OpPBIB, KOPOTKOE 3aMBIKAHKE, HCIIOPYCHHBII JAaTYHNK, HEIPABUIIbHAS ITOJIIPHOCTh
[TOJKJTFOYCHHOTO JaTYNKa) HA HHIMKATOPAX MOSBIISFOTCS TPH YSPTOYKH --- . ECIIH HCIIOpUYeH JaTYHK, TO HOCIE €ro 3aMEHbI HEOOX0UMO
[TOBTOPHUTH CO3IAaHHE KOH(MUTYPALH CUCTEMBI 10 IPUYMHE CMCHBI HHIMBHIYaJIbHOIO KOJA JaT4iKa. 1Ipu MHAMKAIWN OTPULATEIBHOMN
TEeMIIepaTypsl B CTapIIeM pa3psiie MOMUTHBACT 3HAK MUHYyCa. ECIIH YHCIIO0 OTPHULIATEIbHOM TeMIIepaTypbl MEHbIIIE 4eM -9,9 To 3HaK
MHUHYCa HaKJIaJbIBACTCS HAa YHCIIO HAXOMsIIeecs B crapiueM paspsiae. [Ipu 3agannn B mapaMerpax OTPULATEIIBEHOTO YHCIIA TOCTC 33 aHHs
crapuiei HuQPHI CIEAYONIee HAKATHE KHOMKA IIEPEMEIICHHIE Pa3psiia JaeT BO3MOYKHOCTh KHOIMKON YBEIIMYCHNE YNCIIa BHECTH HIIH
yOparh 3HaK MHUHYCA.
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J. | | Puc. 1 ITonHast MOHTa)KHas1 cXxeMa. HpI/I HCO6XO,Z[I/IMOCTI/I MOJKET OBITH HCIIOJIb30BAHO
MCHBIICC KOJIMYCCTBO JAaTUYUKOB U PECJIC. MoiuHbIe HarpysKH XKeJ1aTCJIbHO
MOAKIIFOYAaTh UY€Pe3 MPOMCEIKYTOUYHBIC PECIIC.

TAPAHTUMHBIE OBSI3ATEJIBCTBA.
I'apanrtus Ha npudop UPT - 4K 12 mecsies co 1Hs NpoJaky IPU HAIMYUK JAaHHON MHCTPYKLUUHU C HOANMCHIO MOKYIaTeNsl 00 03HaKOMIIEHUU
¢ IaHHOM MHCTpYyKIHel. ['apaHTHsA He pacIpoCTpaHsaeTCs Ha NPUOOPBI C MEXaHUYECKUMU MOBPEKICHUSMHU, C OILUIABICHHBIM KOPITyCOM M KJIEMMHHUKOM,
IIPH NOTIAJaHUH B IPUOOP SKUIKOCTH U HACEKOMBIX, ITHJIN U T.[1..
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